Introduction
Water polo is a complex team intermittent sport, comprising of high and low intensity efforts. As it is also a contact sport, complementarily to swimming, jumping in the vertical plane and receiving, passing and shooting the ball, water polo players must face their opponents through blocking, contacting and pushing (Smith, 1998; Garbolewski and Starosta, 2002; Van der Wende, 2005; Stevens et al., 2010) . Indeed, the optimization of the specific physical capacities determinant of water polo performance is a daily concern of coaches, who often refer to the necessity of higher, stronger and faster players. Thus, it is fundamental to study the anthropometric profile of elite water polo players, and to relate it with their specific physical capacities, in order to guide athletes to specialize in various playing positions (Aleksandrović et al., 2007; Lozovina and Pavicic, 2004; Mészáros et al., 1998; Tan et al., 2009 ).
The anthropometric profile of water polo players has been an area of great interest in the scientific community, namely due to the modifications caused by training, and to the establishment of comparisons between teams (Andreoli et al., 2001; De Lorenzo et al., 2000; Fleck, 1983; Frenkl et al. 2001; Lozovina and Pavicic, 2004; Sands et al., 2005; Tsekouras et al. 2005 ). However, the number of studies that relate anthropometric and conditional characteristics focusing in the eventual different water polo player characteristics by specific playing positions are scarce (Pavicic et al., 2000; Platanou and Geladas, 2006; Tan et al., 2009) .
From the several abilities that influence water polo performance, throwing seems to be one of the most decisive (Smith, 1998; Van der Wende, 2005; McCluskey et al., 2010; Stevens et al., 2010) . Following Joris et al. (1985) and McCluskey et al. (2010) , the velocity of the ball in the throwing movement has a decisive effect on the final result, since the faster the movement, the more difficult is its interception by the defenders and goalkeeper. Knowing that throwing velocity seems to depend on muscular strength and technique through precise synchronization of different body segments, the literature has been centred in the biomechanical analysis of penalty throws (Carys and Lewillie, 1970; Clarys et al., 1992; Davis and Blanksby, 1977; Elliott and Armour, 1988; Feltner, 1994; Feltner and Nelson, 1996; Feltner and Taylor, 1997; Stirn and Strojnik, 2006; Van der Wende, 2005; Whiting et al., 1985) , but studies that include opposition (goalkeeper and/or defenders) are rare. Likewise, water polo related studies that look at the relationship between throwing velocity and the strength of the upper body are scarce (cf. Bloomfield et al., 1990; McMaster et al., 1990 
Material and Methods
Nineteen injury free male water polo players of the Spanish National Team were studied. For the anthropometric assessment, the guidelines proposed by the International Working Group of Kinanthropometry were followed (Ross and Marfell-Jones, 1991) . The anthropometric variables chosen were those considered as significant for sport performance in general and for water polo in particular (Aleksandrović et al., 2007; Bloomfield et al, 1990; Carter and Ackland, 1994; Platanou, 2005; Platanou and Geladas, 2006; Smith, 1998; Tsekouras et al. 2005 (Martin et al., 1990) , body mass index (BMI) and somatotype (Carter and Marfell-Jones, 1994) . The front thigh, medial calf, bicipital, pectoral, axillar and iliac crest skinfolds were also assessed. 
Results
General physical and training background characteristics per specific playing position and for the total sample are presented in Table 1 . It is possible to observe higher values of body mass, BMI, muscle mass of the center forwards compared to the wings, as well as higher values of foot length in the center backs compared with the wings. In addition, no significant difference was found between groups regarding breadths values.
In Table 1 , it can also be observed that wings presented lower values of waist, gluteus, upper thigh and calf girths compared with center forwards. Complementarily, nonetheless the inexistence of differences between groups in the sum of skinfolds, significant differences were observed between center forwards and wings in the specific subescapular and axilar skinfolds.
When considering somatotype values, in Table 2 it is described the mean ± SD values of the three-number rating representing endomorphy, mesomorphy and ectomorphy components of water polo players by specific playing position.
As it is possible to observe also in the somatochart presented in Figure 1 , the somatotype of the wings is balanced mesomorph, the center backs and center forwards more endomorphs (classified as endo-mesomorphs). When referring to the all sample, indistinctively of specialized playing positions, it is possible to classify water polo players, in general, as balanced mesomorphs.
In Table 3 
Discussion
Water polo is an aquatic sport that requires a variety of physical and technical abilities that are specific of each playing position (Smith, 1998; Tan et al., 2009) First of all, a tendency for higher anthropometric values of the center forwards compared to other players, the differences being more evident with the wings. This seems to be explained by the characteristics of the game, since body-to-body struggle with the opponent to gain an effective position next to the opponents goal is a constant objective in the center forwards attack strategies (Smith, 1998; Platanou and Geladas, 2006; Tan et al., 2009 ).
Center forwards also presented higher values of maximal grip in comparison with the wings.
Thus, better-adequate anthropometric parameters, as well as a higher level of strength, seem to be very important in playing positions in which players must face their opponents, through blocking, screening and pushing (Smith, 1998 Tsekouras et al., 2005 .
Although some studies have already in the offensive and defensive process (Platanou and Geladas, 2006) , play in the lateral paths, being more dynamic and do not get involved so often in intense struggle against the defenders (Smith, 1998; Tan et al., 2009) . These facts are in agreement with the results obtained by .
Regarding the water polo players' somatotype, it was observed that the wings are balanced mesomorphs, and the center backs and center forwards endo-mesomorphs, which is in agreement with the literature (Pavicic et al., 2000; Carter and Marfell-Jones, 1994) .
The predominance of the mesomorphy and endomorphy components for all water polo players was previously described (Carter and Marfell-Jones, 1994; Platanou and Nikolopoulos, 2003) , even for female players (Vramenti and Platanou, 2008) .
Secondly, no significant differences between specific playing positions regarding the mean values of throwing velocity were observed.
The highest values, although without statistical In addition, in throwing with a goalkeeper condition, the center forward presents a tendency for higher throwing velocity, which seems to be justified by the similitude of this testing situation with the normal shoot at goal in training and during competition conditions. In fact, the centers usually aim at the goal in the presence of the defenders and/or the goalkeeper, and nonetheless the importance of the precision of throwing (cf.
Van der Wende, 2005), they are obliged to be fast and powerful. Under the last throwing situation, surprisingly, the observed values were not higher than the previous tested condition. This fact seems to be explained by the player's change of movement direction, from horizontal to vertical, which confirms that throwing after previous displacement is not a single kinetic chain but a complex movement. There are studies that analyzed throwing velocity by specific positions, but results were presented for the total sample, and different testing methodologies were employed (cf. Bloomfield et al, 1990; Davis and Blanksby, 1977; Elliott and Armour, 1988; Feltner and Nelson, 1996; Triplett et al., 1991; Van der Wende, 2005; Whiting et al., 1985) , being difficult to compare with the present data. 
Conclusions
As water polo is a physically demanding sport, it is evident that players require well-developed 
